Education Partnership Initiative (MEPI), the two institutions have leveraged their partnership to develop and implement a program to expand clinical training opportunities at the largest medical school in Kenya without the need for major capital investment such as construction of new buildings or campuses.
In this article, the authors, who have been involved in the partnership, present how it led to the development of a pilot regional medical education model based on the University of Washington's 43-year-old WWAMI (Washington, Wyoming, Alaska, Montana, and Idaho) program. 4 We describe key elements of the WWAMI program that we adapted to the Kenyan setting and consider directions for additional growth and expansion.
New Opportunity for Partnerships
The past decade has seen renewed focus on improving health-sector educational capacity in African countries, with the involvement of multinational and bilateral donors, private and corporate foundations, and African ministries of education and health. 5 Common elements of successful partnerships among academic institutions in the United States, Canada, and Western Europe and academic faculty or institutions in Sub-Saharan Africa include strong local leadership and input into the agenda, development of clear strategic plans by the African partner, frequent bidirectional communication among leaders, and developing expertise across disciplines at the African institutions. 6, 7 These elements are the foundation for the strong partnership between the University of Nairobi and University of Washington collaborative research and training programs. University of Nairobi. Many Kenyan AITRP trainees who have trained at the University of Washington have made important scientific contributions and assumed leadership positions at the University of Nairobi. In addition, several University of Washington investigators and faculty members have spent substantial time in Kenya contributing to a robust collaborative relationship with reciprocal learning. The activities of these investigators have been both supported and shaped by their involvement in AITRP. 8 In 2010, PEPFAR launched the MEPI program through the Office of the U.S. Global AIDS Coordinator in the U.S. Department of State and the NIH. MEPI funding directly supports 13 African institutions to strengthen existing and build new clinical and research capacity in Sub-Saharan African medical educational institutions and to strengthen the human resource capacity for health. 5 In response to MEPI's call for proposals, a core group of faculty and administrators from the College of Health Sciences at the University of Nairobi, the School of Medicine and Department of Global Health at the University of Washington, and the School of Medicine at the University of Maryland, Baltimore, developed a pilot program to address challenges facing medical schools in Kenya, including the need for more clinical training opportunities. To address the dual objectives of improving instructional capacity and expanding the quantity of adequately trained medical professionals, the team proposed to adopt key elements of the WWAMI model to lay the foundation for a regional medical education model at the University of Nairobi College of Health Sciences from 2011 to 2015.
Regional Medical Education in the Northwest United States
Medical education in the United States has seen fluctuation in the number and capacities of medical schools needed to train an optimal number, skill mix, and geographic distribution of physicians. 4, 9 In 1971, the University of Washington School of Medicine developed a community-based regional medical education program in response to a national need for more physicians. The founding goals of the program were to provide publicly supported medical education to citizens of the Northwest, create community-based medical education, increase the number of primary care physicians, and address the maldistribution of physicians in a cost-effective way. 4 The WWAMI model includes regional campuses with a partner university in each of the five states and clinical training opportunities across a region where more than onethird of the population live in rural, underserved areas. In 2013, more than 5,000 community faculty physicians in more than 180 active clinical sites taught students in required and elective clerkships ( Figure 1 ). Settings include community clinics, private practices, and affiliated hospitals; students choose a combination of states and sites for their required and elective clerkships. In addition, many sites are used to train medical residents and serve as centers for continuing medical education for physicians and other health care professionals. The WWAMI model has been successful because of partnerships with physicians, local and state medical associations, other health care organizations, and state governments. 10 
Medical Education in Kenya
Kenya, like many countries in Sub-Saharan Africa, faces a health workforce crisis that critically affects its capacity to improve health outcomes. Kenya suffers from a chronic loss of medical school graduates to other countries in Africa, Europe, and North America, as well as to nongovernmental organizations. 11 There is also a significant maldistribution of physicians within Kenya, with acute shortages overall, but especially in rural and underserved areas. In 2010, 32% of all physicians worked in Nairobi Province, which has only 8% of the population. This maldistribution characterizes the preference of physicians to be situated in urban areas and highlights the challenge of retaining doctors in rural settings. 12 As in the United States, strategies to address shortages and maldistribution of physicians in Kenya have included increasing enrollment at existing medical schools and developing new medical schools. Five public universities currently train doctors in Kenya. Prior to 2007, Kenya had only two medical schools; the three other public schools were accredited in the past five years. Each school has its own teaching and assessment methods but has a core curriculum mandated by the Kenya Medical Practitioners and Dentists Board and other regulating bodies.
The University of Nairobi has a long history of medical education, beginning in 1967 with the opening of the Faculty of Medicine. The College of Health Sciences was established in 1985 and includes the Schools of Medicine, Dental Sciences, Nursing Sciences, Pharmacy, Public Health and two institutes. The College of Health Sciences faces challenges to increase its graduate output. Most important among these are overcrowding of students in its tertiary teaching hospital, a limited number of faculty, and an increasing number of students. Over the past decade, an increase in the number of students has strained the capacity of both faculty and clinical teaching sites. Most of the clinical training is delivered in a tertiary setting at Kenyatta National Hospital, the primary teaching hospital for the College of Health Sciences. Although decentralized clinical training was previously identified as an option to reduce congestion of training in tertiary care settings, the University of Nairobi had not invested in decentralization because of its limited faculty capacity and lack of additional clinical teaching sites.
Engaging Leadership at All Levels
In October 2010, the NIH's Fogarty International Center awarded the University of Nairobi a five-year, $12.5 million grant in partnership with the University of Washington and the University of Maryland, to implement the Partnership for Innovative Medical Education in Kenya (PRIME-K) program. PRIME-K aims to enhance the quantity and quality of medical education, retain medical graduates and faculty, and support regionally relevant research. The University of Washington received a subcontract to support the development of a pilot decentralized training program that builds on key elements of the WWAMI model.
University of Nairobi leaders and
College of Health Sciences faculty members involved in the PRIME-K program wanted to understand the development of the WWAMI program from its beginnings as an experimental medical education program in 1971 to a best-practice model with widespread participation in and ownership of the program by key stakeholders today. Initially, the College of Health Sciences faculty had several concerns, including that students would not receive high-quality clinical instruction and mentorship, that staff at the decentralized sites would lack motivation to teach students, and that sites would not have adequate facilities to support student learning. Interestingly, these were also significant concerns when the WWAMI program was started. To ensure that the PRIME-K program avoided these concerns and employed the same best practices that have led to WWAMI's continued success, PRIME-K leaders engaged with WWAMI faculty from the earliest planning stages to develop a pilot program and identify opportunities for expansion.
As a first step in developing the pilot program, a team including all health science deans and faculty leaders from the University of Nairobi and the Kenya Ministry of Health met with key stakeholders in the WWAMI program at the University of Washington for 10 days in May 2011. Stakeholders included leadership from the University of Washington's Schools of Medicine, Nursing, Dentistry, Pharmacy, and Public Health, regional deans of the WWAMI program, course directors, faculty members, and students. The University of Washington team emphasized that the WWAMI program gradually expanded its comprehensive approach to train and retain primary care health professionals through medical school education, graduate medical education, a physician assistant training program, and support for practicing health professionals. This approach has resulted in increased recruitment and retention of WWAMItrained physicians in the region. The Kenyan team also visited clinical training sites in Eastern Washington and Idaho to gain an overview of the key strategies and administrative aspects of the program. The visit provided opportunities for knowledge exchange, discussion, and strengthening Figure 1 In the WWAMI (Washington, Wyoming, Alaska, Montana, and Idaho) model, first-year basic sciences are offered at the Seattle, Washington, campus and at five regional campuses. Second-year medical students train in Seattle, and students in the third and fourth years are offered clerkship sites located in Seattle and in the five-state region. In 1974, University of Washington School of Medicine students could choose from 10 sites in four states outside of Seattle. In 2013, there were 180 locations across five states involved in training physicians. This includes 6 firstyear sites and more than 130 required clerkship sites, including those outside of Seattle.
of relationships that have proven to be invaluable for program implementation.
The PRIME-K program currently provides eight weeks of elective clinical training for School of Medicine students in specific specialty areas, including obstetrics and gynecology, pediatrics and child health, internal medicine, surgery, and public health. This has been expanded to include short-term rotations for students from the Schools of Dental Sciences, Nursing Sciences, and Pharmacy at 14 nontertiary health facilities across Kenya (Figure 2) . Preclinical instruction and required clinical rotations take place at the University of Nairobi campuses and Kenyatta National Hospital in Nairobi. The College of Health Sciences leadership plans to have required clinical rotations for each of the schools occur at the network of decentralized training sites in the near future.
Investing in Relationships
Over the past 40 years, a focus on partnerships among all stakeholders and participants across five states has been a key factor in WWAMI's success. Similarly, since its inception nearly four years ago, the PRIME-K program has emphasized dialogue and full partnership with key stakeholders in medical education to change training approaches in a sustainable manner. Some of these stakeholders include the Kenya Ministry of Health, the Ministry of Education, health professional regulatory authorities, and other universities. PRIME-K created an advisory board consisting of members of the College of Health Sciences management, the principal investigator, faculty members, and representatives from the Ministry of Health. The inclusion of government stakeholders on the advisory board helps ensure support for the program within the Ministry of Health and facilitates linkages with the national health professional regulatory authorities.
Building a Network of Training Sites
After the 2011 visit to the University of Washington, the College of Health Sciences' leadership and members of the PRIME-K program developed several criteria for pilot sites. Sites needed to be provincial or district hospitals that had been accredited by the Kenya Medical Board and the Ministry of Health to serve as internship sites for medical school graduates. Sites also needed to have medical specialists on staff and represent different geographical regions. Through an extensive consultation process with key stakeholders, the Ministry of Health leadership recommended that PRIME-K focus on four public hospitals as initial sites. The Ministry of Health provides guidance on site expansion, and the program now includes 14 decentralized training sites across Kenya.
Developing Community-Based Adjunct Faculty
A key element of the WWAMI program is ensuring the quality of clinical teaching and mentorship at the sites. Unpublished surveys of WWAMI physicians completed every five years indicate a sustained interest by volunteer faculty in participating in WWAMI because of the stimulation and enjoyment that students bring to their practices despite the decreased clinical productivity these physicians report. 10 WWAMI has found that faculty development, or teaching the faculty to teach, is a key element of success for decentralized training sites. In the PRIME-K program, health care workers from decentralized training sites who are interested in adjunct faculty positions at the University of Nairobi participate in a three-day training program on clinical teaching and mentoring delivered by faculty members. These faculty regularly visit the sites to support training activities and also provide lectures and clinical consultations for adjunct faculty. The College of Health Sciences has formalized a process for selection and accreditation of adjunct faculty, and many have been selected for these positions at the university. Figure 2 The Partnership for Innovative Medical Education in Kenya (PRIME-K) program has steadily increased the number of training sites since its inception. In 2011, the PRIME-K program partnered with 4 district and provincial hospitals as pilot sites. In 2012, 5 additional sites were added, including 4 district hospitals and a maternity hospital in Nairobi. In 2013, the program added 5 additional sites, for a total of 14.
Future Challenges and Opportunities for Growth
The partnership between the University of Nairobi and the University of Washington is built on clinical and research training collaborations that span more than 30 years. The process of adapting the WWAMI model in Kenya provides an opportunity to transfer knowledge and practices and strengthens the relationship between the two institutions. Both programs have strong evaluation components that actively include key stakeholders and use outcomes to guide program development and decision making.
Since October 2011, more than 300 medical, nursing, dental, and pharmacy students have completed elective rotations; more than 180 staff members from decentralized sites have been trained in clinical teaching and mentoring; and approximately 30 staff have been accredited as adjunct faculty at the University of Nairobi. This initial accomplishment will pave the way for future PRIME-K activities as the program evolves, including training medical residents at attachment sites, recruiting students from rural and underserved areas, expanding the network of clinical sites to include private practices, and conducting a cost-effectiveness analysis of the program. These initiatives will leverage ongoing collaborations with the University of Washington and lessons learned by the WWAMI program.
As the WWAMI program evolves, strong partnerships will help it sustain and build the networks necessary to adapt to an ever-changing health care landscape. A similar approach can be used by the PRIME-K program to ensure that its training model meets the changing health workforce needs in Kenya. The WWAMI program has adapted over its 43-year history to address many unknown factors, including unpredictable funding sources and dynamic political processes. Strategic advocacy and partnerships will also help PRIME-K diversify funding mechanisms and expand clinical training opportunities for students at the University of Nairobi and across Kenya.
